nation and found that the semen seemed to be normal after incubation with 1 % trypsin for half an hour; the clumps disintegrated while the sperm did not lose motility. But unfortunately pigs inseminated with boar sperm incubated with trypsin showed that this procedure might be harmful to offspring (Rumke 1964 Autoimmune disturbances in ovarian dysgenesis, particularly those affecting the thyroid, have been the object of speculation. The recognition of this association (Sparkes & Motulsky 1963) suggested that a correlation between the different chromosome disorders of ovarian dysgenesis and the disturbed immune state may shed light on the mechanism of autoimmune reactions in general. Also, it has been suggested that autoimmune disorders in some persons may cause them to produce chromosomally unbalanced offspring; therefore the study of autoimmune disturbances might increase our knowledge of the causes of chromosome anomalies responsible for abnormal (1967) . The parallel fields of autoimmunity in Down's and Klinefelter's syndromes have also been investigated (Fialkow 1966 , Ferguson-Smith et al. 1966 ). The present study was undertaken in the course of an investigation of abnormalities of the sex chromosomes.
Patients
Antibody studies were done on 166 patients (Table 1 ). There were 127 probands with sexchromosome abnormalities; 32 of them were of male phenotype and had Klinefelter's syndrome and most of these had an XXY sex-chromosome complement. The remaining 95 were feminine in appearance and presented with one of the syndromes of ovarian dysgenesis (Polani 1961) . Antibody studies were also done on two groups of females with apparently normal chromosomes, but whose clinical disorders related them to the latter group of patients. Twenty-eight of these 39 XX probands had Ullrich's syndrome, a condition of multiple somatic anomalies reminiscent of Turner's syndrome but without ovarian dysgenesis, and 11 had pure gonadal dysgenesis (Bishop et al. 1960 ), proven by laparotomy or culdoscopy in 6 and very likely in the others. In addition, antibody studies were done on 103 parents of the 95 female probands with abnormal sex chromosomes and on 28 parents of the 39 XX probands. All probands, many of whom had been referred by Dr P Bishop, were seen and studied chromosomally in the Pediatric Research Unit of Guy's Hospital Medical School.
Chromosomal work on the patients with Klinefelter's syndrome was done by Dr Table I as they form two groups which could not be combined with any ofthe others by sampling different tissues, often repeatedly, and by analysing a large number of cells.
Serological Methods
The antibody studies were carried out in the Rheumatology Research Department of the Middlesex Hospital Medical School, using the methods described in the WHO manual on autoimmune serology. The minimum tanned red cell (TRC) titre considered as positive was 1:10 using Burroughs Wellcome thyroglobulin-coated formalinized cells. Weak colloid fluorescence was disregarded; cytoplasmic fluorescence in thyroid and gastric parietal cells was graded from weakly positive to strong, and all positive reactions were titrated by complement fixation. Unfixed kidney sections were included for the detection of mitochondrial antibodies (Doniach et al. 1966 ).
Smooth muscle fluorescence was also looked for.
Results
Differences from healthy controls were found only with respect to thyroid antibodies, while the incidence of gastric parietal cell antibodies, anti-nuclear factor, mitochondrial and smooth muscle reactions was normal. Detailed results will be published elsewhere. The overall results for thyroid antibodies are summarized in Fig 1. The findings in the 32 males with Klinefelter's syndrome were essentially negative, confirming the observations of Ferguson-Smith et al. (1966) . Normal results were also obtained for fathers and mothers of patients with ovarian dysgenesis. Among the female patients with ovarian dysgenesis the highest incidence of thyroid antibodies was found in the group who were mosaics with an XO line and with abnormal X chromosomes, particularly presumptive isochromosomes for the long arm of the X. The various sex-chromosome anomalies in these patients are shown in Fig 2. A progressively lower incidence of thyroid antibodies was seen in mosaics with XO cells and cells with a normal sex-chromosome complement, in XOs and in pure ovarian dysgenesis and Ullrich's syndrome with XX constitution, in that order. The titres of thyroid antibodies were generally low, indicative of subclinical focal thyroiditis, except in the group with structurally abnormal sex chromosomes. Out of 23 patients in this group, . The normal presumptive X is indicated on the left and the structurally abnormal sex chromosome on the right. I is a presumptive isochromosome for the long arm of the X. II is a presumptive deletion of the long arm of the X. III is a presumptive deletion of the short arm of the X. IV is a ring X chromosome. V is a presumptive isochromosome for the short arm of the X. VI is a dicentric Y chromosome. VII is a presumptive deletion ofa Y chromosome 9 had cytoplasmic antibodies with CFT positive in 5. TRC was positive in 13 cases.
Dr S McHardy-Young carried out thyroid function tests on 38 of the patients. Thyroid reserve was tested in 11 of those who had antibodies and was found to be low in 7. By contrast, in 18 of those without antibodies, a low thyroid reserve was found in only one. Details of this investigation will be published elsewhere.
Discussion
The pie diagram (Fig 3) shows the three groups, i.e. XX, XO and mosaics with abnormal X component, which differed from each other statistically in the proportion of positive thyroid antibody reactions obtained. The sizes of the slices are proportional to the number of patients in the three groups, which were of similar age structure. A comparison of the mosaics with structurally normal sex chromosomes with each of these three groups has not proved significant; the number of cases studied was small.
Any attempt at an explanation must be speculative and remains hypothetical at the present time. For instance, may the difference between the XOs and the XX probands, many of whom have the same type of endocrineand others the same type of somaticdisturbance as the XOs, be a reflection of the fact that XOs, as has been shown, tend to age prematurely? Is, therefore, their high frequency of antibodies an expression of ageing?
It is the hypodiploid rather than the hyperdiploid sex-chromosome anomaly that is correlated in some way with antibody formation, as comparisons of XO females and Klinefelter XXY males show. Furthermore, mosaics with structurally abnormal sex chromosomes show mnore positivity than the XOs. This could bear a relationship to the mosaicism per se, or to the presence of a structurally abnormal sex chromosome in the non-XO cell line. Unfortunately, our data on the two groups of mosaics with normal and abnormal sex chromosomes are not extensive enough to resolve this question.
On the basis of their findings that a significantly higher proportion of parents of persons with abnormal chromosomes have antibodies than agematched general population controls (Vallotton & Forbes 1967 , Fialkow 1964 , 1966 , the suggestion has been put forward that the autoimmune disturbance of these parents is expressed not only in the production of antibodies but also in chromosomally abnormal children, who would at the same time inherit their parents' tendency to disturbed immune tolerance. The parents of our patients do not appear to have an excessive proportion of antibodies in relation to their ages. than those of antibody-negative probands. Equally there were not significantly more antibody-positive probands in those families in which one or both parents were positive than in those where both parents were negative. In summary, therefore, it seems established that patients with ovarian dysgenesis, with abnormal sex chromosomes, may be particularly prone to develop thyroid antibodies. Different chromosomal subgroups differ in their propensities to antibody production. The existence of a familial susceptibility to immunological abnormalities in some of the patients is suggested by certain findings in the literature. The nature of a hypothetical relationship between the immune disorder in the parents and the chromosome anomaly in the offspring, though fertile ground for speculation, has so far no firm factual basis.
